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54) DEVICE FOR TREATING SUBSTRATE 

57)Abstract: 

J ROBLEM TO BE SOLVED: To provide a substrate treating device in 
vhich the infiltration of a treating liquid to a rotating/driving means for 
otating a substrate is obstructed. 

JOLUTION: A hanging edge 6 of the undersurface 30 of a spin chuck 1 
s disposed on the outside of the internal cylinder part 5a of a scattering 
>revention cup 5 and extended to the downside of the upper edge of the 
»art 5a. The treating liquid S flowing along the undersurface 30 of the 
;pin chuck 1 drops from the lower edge 6c of the edge 6 and is 
lischarged along the inner surface of the cup 5 for preventing 
;cattering. As a result, the infiltration of the liquid S to a rotary shaft 2 
ind an electric motor 3 can be obstructed and the shaft 2 and the 
notor 3 can be prevented from being damaged by the liquid S. 
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NOTICES * 

PO and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



;laims 



Claim(s)] 

Claim 1] The substrate processor carry out having arranged the invasion inhibition structure which is a 
ubstrate processor and prevents invasion of the processing liquid to said rotation driving means perform 
ubstrate processing by having a substrate maintenance means hold a substrate to a horizontal position, and the 
Dtation driving means which rotates a substrate in a horizontal plane by rotating said substrate maintenance 
leans, and supplying processing liquid to the processing side of a substrate, to said substrate maintenance 
leans as the description. 

Claim 2] Said invasion inhibition structure is a substrate processor characterized by being the structure where 

hie difference of elevation to which an inner circumference section side becomes [ in / on a substrate 

rocessor according to claim 1 and / the inferior surface of tongue of said substrate maintenance means ] high 

ver the perimeter of the inferior surface of tongue of a substrate maintenance means is prepared. 

Claim 3] It is the substrate processor characterized by being the labyrinth structure constituted by the 2nd seal 

ection which said invasion inhibition structure countered the inferior surface of tongue of the 1st seal section 

nth which the inferior surface of tongue by the side of said substrate maintenance means was equipped, and 

his 1st seal section in the substrate processor according to claim 1, and was prepared. 

Claim 4] It is the substrate processor with which the clearance which said labyrinth structure has in the 

utermost periphery of said 1st seal section and 2nd seal section at least in a substrate processor according to 

laim 3 is characterized by being the magnitude which can avoid the inflow of said processing liquid by capillarity. 

Claim 5] In a substrate processor according to claim 1 said substrate maintenance means It is the adsorption 
laintenance means which has the suction hole by which free passage connection was made in the source of 
uction through piping for suction on the top face of a substrate maintenance means, and carries out adsorption 
laintenance of the substrate. Said invasion inhibition structure The substrate processor with which it is 
nnularly arranged in the periphery of said suction hole on the top face of said adsorption maintenance means, 
nd opening of upper limit is characterized by equipping the top face of said adsorption maintenance means with 
he invasion inhibition slot blockaded by the adsorbed field of the substrate by which adsorption maintenance 
/as carried out 

Claim 6] It is the substrate processor characterized by being the annular projection configuration which carries 
•ut line contact with the adsorbed field of a substrate in a substrate processor according to claim 5 in the 
eriphery edge of said invasion inhibition slot. 

Claim 7] It is the substrate processor characterized by having the through tube to which said substrate 
naintenance means makes the outside ambient atmosphere of said substrate maintenance means open said 
ivasion inhibition slot for free passage in a substrate processor according to claim 5 or 6. 
Claim 8] It is the substrate processor characterized by having the path into which said invasion inhibition 
tructure sends a gas toward the periphery section further in a substrate processor given in either of claim 1 to 
laims 7 from the center-of-rotation section of said substrate maintenance means. 

Claim 9] It is the substrate processor characterized by said gas being inert gas in a substrate processor 
ccording to claim 8. 

Translation done.] 
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NOTICES * 

>0 and INPIT are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
.**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



ET AILED DESCRIPTION 



Detailed Description of the Invention] 
D001] 

-ield of the Invention] This invention relates to the rotating type substrate processor which performs substrate 
rocessing, starting the substrate processor which supplies processing liquid to a semi-conductor substrate, the 
lass substrate of a liquid crystal display, the glass substrate for photo masks, the substrate for optical disks (a 
ubstrate is only called hereafter), etc., and performs substrate processing, especially rotating a substrate. 
3002] 

Description of the Prior Art] As a conventional rotating type substrate processor, the substrate processor as 
hown in drawing 7 is known. The rotation drive of the disc-like vacuum type spin chuck 101 which carries out 
dsorption maintenance of the substrate W at a horizontal position is carried out with an electric motor 103 
irough the revolving shaft 1 02 connected with the base. By this rotation drive, the substrate W held at the spin 
huck 101 rotates in a horizontal plane to the circumference of the center of rotation P. The nozzle 104 for 
jrning and supplying processing liquid S (for example, the penetrant remover S) to the processing side Ws of 
ubstrate W is arranged above Substrate W. Moreover, the scattering prevention cup 105 which prevents that 
ne processing liquid S mentioned above disperses is arranged in the perimeter of a spin chuck 101. 
3003] By having an above-mentioned configuration, each processing (an above-mentioned case washing 
rocessing) is performed to the processing side Ws of Substrate W in connection with processing liquid S being 
upplied to the processing side Ws of Substrate W. Moreover, the processing liquid S which dispersed from the 
eriphery section of Substrate W is discharged in accordance with the inside of the scattering prevention cup 
05. Therefore, processing liquid S does not disperse outside the scattering prevention cup 105, and can prevent 
ontamination by scattering of processing liquid S. 
3004] 

D roblem(s) to be Solved by the Invention] However, in the case of the conventional substrate processor which 
as the above configurations, there are the following troubles. That is, it is the point of processing liquid S 
urning even to a rotation mechanical component called the revolving shaft 102 and electric motor 103 which are 
lade rotating Substrate W, and doing damage to a rotation mechanical component 
3005] Since a centrifugal force is applied to Substrate W when Substrate W rotates at high speed, the 
rocessing liquid S supplied to Substrate W disperses outside, and is discharged in accordance with the inside of 
he scattering prevention cup 105. Therefore, it is rare for processing liquid S to turn to the center-of-rotation 
ection of Substrate W, and for processing liquid S to attain to even rotation mechanical components, such as a 
evolving shaft 102 and an electric motor 103. 

3006] However, when supplying processing liquid S where Substrate W is suspended, or rotating Substrate W at 
low speed, a centrifugal force is not applied to Substrate W. Therefore, the processing liquid S supplied to 
Substrate W depending on the surface state of Substrate W or the property of processing liquid S turns even to 
he rear face of Substrate W, or the rear face (namely, inferior surface of tongue) of a spin chuck 101. By 
urroundings lump of processing liquid S, processing liquid S will attain to even a revolving shaft 102, and damage 
/ill be done to a rotation mechanical component. 

0007] Moreover, when Substrate W rotates at high speed, in case Substrate W is suspended, an ambient 
tmosphere (gas) including Myst of processing liquid S will be drawn in the center-ol^rotation section, and 
lamage will be done to a rotation mechanical component. 

0008] until now, the dispersing processing liquid S can be pressed down — as — improving the scattering 
revention cup 105 **** — as — its attention has been paid about the processing liquid S which disperses 
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utside. This time, this invention person etc. paid his attention about invasion prevention of the processing liquid 
which exerts damage even on a rotation mechanical component 

)009] This invention makes it a technical problem to be made in view of such a situation and to offer the 
jbstrate processor which prevents invasion of the processing liquid to the rotation driving means which rotates 
substrate. 
)010] 

vleahs for Solving the Problem] This invention takes the following configurations, in order to attain the above- 
lentioned technical problem. Namely, a substrate maintenance means by which invention according to claim 1 
olds a substrate to a horizontal position, It has the rotation driving means which rotates a substrate in a 
orizontal plane by rotating said substrate maintenance means. It is characterized by arranging in said substrate 
laintenance means the invasion inhibition structure which is a substrate processor and prevents invasion of the 
rocessing liquid to said rotation driving means of performing substrate processing by supplying processing liquid 
d the processing side of a substrate. 

)011] Moreover, invention according to claim 2 is characterized by said invasion inhibition structure being the 
tructure where the difference of elevation to which an inner circumference section side becomes high over the 
erimeter of the inferior surface of tongue of a substrate maintenance means is prepared on the inferior surface 
f tongue of said substrate maintenance means in a substrate processor according to claim 1. 
3012] Moreover, invention according to claim 3 is characterized by said invasion inhibition structure being 
ibyrinth structure constituted by the 1st seal section with which the inferior surface of tongue by the side of 
aid substrate maintenance means was equipped, and the 2nd seal section countered and prepared in the 
lferior surface of tongue of this 1st seal section in a substrate processor according to claim 1. 
3013] Moreover, invention according to claim 4 is characterized by said labyrinth structure being the magnitude 
l which the clearance which is in the outermost periphery of said 1st seal section and 2nd seal section at least 
an avoid the inflow of said processing liquid by capillarity in a substrate processor according to claim 3. 
3014] Invention according to claim 5 is set to a substrate processor according to claim 1. Moreover, said 
ubstrate maintenance means It is the adsorption maintenance means which has the suction hole by which free 
assage connection was made in the source of suction through piping for suction on the top face of a substrate 
laintenance means, and carries out adsorption maintenance of the substrate. Said invasion inhibition structure 
)n the top face of said adsorption maintenance means, it is annularly arranged in the periphery of said suction 
ole, and opening of upper limit is characterized by equipping the top face of said adsorption maintenance means 
nth the invasion inhibition slot blockaded by the adsorbed field of the substrate by which adsorption 
laintenance was carried out. 

0015] Moreover, invention according to claim 6 is characterized by the periphery edge of said invasion inhibition 
lot being an annular projection configuration which carries out line contact with the adsorbed field of a 
ubstrate in a substrate processor according to claim 5. 

0016] Moreover, invention according to claim 7 is characterized by equipping said substrate maintenance means 

/ith the through tube which makes the outside ambient atmosphere of said substrate maintenance means open 

aid invasion inhibition slot for free passage in a substrate processor according to claim 5 or 6. 

0017] Moreover, invention according to claim 8 is characterized by equipping said invasion inhibition structure 

/ith the path which sends in a gas toward the periphery section from the center-of-rotation section of said 

iubstrate maintenance means further in a substrate processor given in either of claim 1 to claims 7. 

0018] Moreover, invention according to claim 9 is characterized by said gas being inert gas in a substrate 

processor according to claim 8. 

0019] 

Function] An operation of invention according to claim 1 is explained. A rotation driving means rotates a 
iubstrate maintenance means and the substrate held at the horizontal position at this. In the rotation condition 
>r idle state of a substrate, processing liquid is supplied to the processing side of a substrate. Moreover, 
jrocessing of a substrate will be performed, without the processing liquid supplied to the processing side of a 
>ubstrate by arranging in a substrate maintenance means the invasion inhibition structure which prevents 
nvasion of the processing liquid to a rotation driving means invading into a rotation driving means. 
.0020] According to gravity, it falls caudad, without the processing liquid which meets the rear face of a 
substrate and turned to the inferior surface of tongue of a substrate maintenance means flowing toward the 
nner circumference section, i.e., revolving shaft, side of a substrate maintenance means, since the difference of 
elevation to which an inner circumference section side becomes high over the perimeter of the inferior surface 
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F tongue of a substrate maintenance means is prepared according to invention according to claim 2. Therefore, 
rocessing liquid does not invade into a rotation driving means, without [ consequently ] processing liquid 
ttaining to even the center-of-rotation section. 

)021] According to invention according to claim 3, since invasion inhibition structure is labyrinth structure, 
ivasion to the rotation driving means of the processing liquid which turned to the inferior surface of tongue of a 
jbstrate maintenance means will be prevented by labyrinth structure. 

)022] According to invention according to claim 4, since the clearance in the outermost periphery of the 1st 
eal section and the 2nd seal section is the magnitude which can avoid the inflow of the processing liquid by 
apillarity, even if labyrinth structure trespasses upon the clearance which has processing liquid in the 
utermost periphery, generating of the capillarity which processing liquid permeates through narrow clearance is 
revented certainly. Therefore, invasion of the processing liquid to a rotation driving means will be prevented 
jrther. 

)023] Since according to invention according to claim 5 it was annularly arranged in the periphery of a suction 
ole on the top face of an adsorption maintenance means and opening of upper limit equips the top face of an 
dsorption maintenance means with the invasion inhibition slot blockaded by the adsorbed field of the substrate 
y which adsorption maintenance was carried out Even if processing liquid trespasses upon an invasion inhibition 
lot along the rear face of a substrate, it is interrupted by the wall by the side of invasion inhibition Mizouchi's 
enter of rotation, and processing liquid does not permeate in an adsorption maintenance means through a 
uction hole. Consequently, processing liquid does not invade into a rotation driving means. 

)024] Since the periphery edge of an invasion inhibition slot is an annular projection configuration which carries 
ut line contact with the adsorbed field of a substrate according to invention according to claim 6, it is hard 
oming to generate the capillarity which the processing liquid which has flowed along the adsorbed field of a 
ubstrate permeates in the clearance between the adsorbed field of a substrate, and the periphery edge of an 
ivasion inhibition slot which is an annular projection configuration. Therefore, processing liquid stops being able 
3 trespass upon an invasion inhibition slot easily, and invasion of the processing liquid to a rotation driving 
leans will be prevented further. 

)025] According to invention according to claim 7, since the substrate maintenance means is equipped with the 
irough tube which makes the outside ambient atmosphere of a substrate maintenance means open an invasion 
lhibition slot for free passage, the pressure of the side of a substrate maintenance means and invasion 
lhibition Mizouchi's pressure become the same. Therefore, since negative pressure which is drawn in the 
enter-of-rotation section at the time of carrying out suction adsorption of the substrate through a suction hole 
; not applied to invasion inhibition Mizouchi, invasion inhibition Mizouchi's processing liquid stops being able to 
lvade easily toward a center-of-rotation section side. Therefore, invasion of the processing liquid to a rotation 
riving means will be prevented further. 

D026] Since the substrate maintenance means is equipped with the path which sends in a gas toward the 
eriphery section from the center-of-rotation section of a substrate maintenance means according to invention 
ccording to claim 8, even if processing liquid invades toward the center-of-rotation section, it is interrupted by 
le gas and processing liquid does not attain to even the center-of-rotation section. Consequently, processing 
quid does not invade into a rotation driving means. 

3027] Since the gas sent in toward the periphery section from the center-of-rotation section of a substrate 
laintenance means is inert gas according to invention according to claim 9, neither processing liquid nor a 
ubstrate receives a bad influence with the sent-in gas. 
3028] 

Embodiment of the Invention] The [1st example] With reference to a drawing, the 1st example of this invention 
> explained hereafter. Moreover, although an example (the 2nd example or subsequent ones is included) takes 
nd explains to an example the substrate processing (substrate washing) equipment which supplies a penetrant 
smover to a substrate and performs substrate processing, if it is the processing liquid usually used for 
rocessing of a substrate so that it may be illustrated by photoresist liquid, the developer, etc., it will not be 
mited especially. Drawing 1 is the outline sectional view showing the configuration of the 1st example 
quipment. 

3029] The disc-like vacuum type spin chuck 1 to which a substrate processor holds Substrate W to a horizontal 
osition as shown in drawing 1 , The revolving shaft 2 connected with the base of this spin chuck 1, and the 
lectric motor 3 made to rotate this revolving shaft 2 to the circumference of an axial center, It has the nozzle 4 
urrently arranged above Substrate W in order to turn and supply a penetrant remover S to the processing side 
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/s of Substrate W, and the scattering prevention cup 5 currently arranged in the perimeter of a spin chuck 1 in 
rder to prevent that processing liquid S disperses. The substrate W currently held at the horizontal position at 
spin chuck 1 and this spin chuck 1 in connection with a revolving shaft 2 rotating to the circumference of an 
xial center by the electric motor 3 rotates in a horizontal plane. Especially if a spin chuck 1 is a configuration 
quipped with the function of a substrate maintenance means to hold Substrate W to a horizontal position as 
lustrated by the spin chuck which set up the support pin which holds Substrate W to a horizontal position 
esides the above vacuum types to two or more places, it will not be limited. A spin chuck 1 is equivalent to the 
ubstrate maintenance means in this invention, and a revolving shaft 2 and an electric motor 3 are equivalent to 
lie rotation driving means in this invention. 

3030] Moreover, in order to prevent that the processing liquid S which has flowed along the inferior surface of 
ongue 30 of a spin chuck 1 invades into a revolving shaft 2 or an electric motor 3, as shown in drawing 1 , the 
nnular hanging-down edge 6 of die-length L is arranged in the inferior surface of tongue 30 of a spin chuck 1. 
"his edge 6 is arranged outside container liner section 5a of the scattering prevention cup 5, and has extended 
ven below the upper limb of container liner section 5a. That is, margo-inferior 6c of an edge 6 is below the 
pper limb of container liner section 5a of the scattering prevention cup 5. Moreover, since there is a possibility 
hat the above-mentioned processing liquid S may invade [ die-length L of an edge 6 ] even into the center-of— 
otation section across an edge 6 by less than 1mm, die-length L of an edge 6 has 1 desirablemm or more. An 
dge 6 is equivalent to the invasion inhibition structure in this invention, and the difference of elevation of 
largo-inferior 6c of an edge 6 and the inferior surface of tongue 30 of a spin chuck 1 is equivalent to "the 
lifference of elevation to which an inner circumference section side becomes high over the perimeter of the 
iferior surface of tongue of a substrate maintenance means" in this invention. 

0031] The 1st example equipment equipped with the above-mentioned configuration does the following 
operations so. That is, the processing liquid S which dispersed from the periphery section of Substrate W is 
lischarged by the centrifugal force in accordance with the inside of the scattering prevention cup 5. A 
urroundings lump and the processing liquid S which arrived at even the periphery edge of a spin chuck 1 further 
low down along with lateral-surface 6b of an edge 6 at the rear face of Substrate W. If it flows to margo-inferior 
ic of an edge 6, processing liquid S will separate from an edge 6, and will fall as it is, or will flow along with 
nargo-inferior 6c of an edge 6 to the boundary part of margo-inferior 6c and medial-surface 6a. Since medial- 
;urface 6a is a vertical plane as shown in drawing 1 , after the processing liquid S which has flowed to the 
boundary part of margo-inferior 6c and medial-surface 6a does not flow along with medial-surface 6a and stops 
it a boundary part, it falls. Since the edge 6 is arranged outside container liner section 5a of the scattering 
irevention cup 5, the processing liquid S which fell by the edge 6 as well as the processing liquid S which 
lispersed from the periphery section of Substrate W is discharged in accordance with the inside of the 
scattering prevention cup 5 as it is. That is, since the difference of elevation to which an inner circumference 
iection side becomes high over the perimeter of the inferior surface of tongue 30 of a spin chuck 1 is prepared, 
he processing liquid S which turned to the inferior surface of tongue 30 of a spin chuck 1 along the rear face of 
Substrate W does not flow toward the inner circumference section 2, i.e., revolving shaft, side of a spin chuck 1, 
ind it falls caudad according to gravity. 

0032] According to an above-mentioned operation, the processing liquid S which turned even to the inferior 
surface of tongue 30 of a spin chuck 1 does not attain to even the center-of-rotation section. Therefore, 
nvasion of a revolving shaft 2 or the processing liquid S to an electric motor 3 can be prevented. When 
supplying processing liquid S where Substrate W is suspended even if, or rotating Substrate W at a low speed, or 
vhen invasion of the processing liquid S which turned even to the inferior surface of tongue 30 of a spin chuck 1 
can be prevented, and Substrate W stops and processing liquid S is drawn in the center-of-rotation section, 
nvasion of processing liquid S can be prevented. As mentioned above, damage is not done to rotation 
nechanical components (let a revolving shaft 2 and an electric motor 3 be "rotation mechanical components" 
collectively hereafter), such as a revolving shaft 2 or an electric motor 3. 

.0033] In addition, as shown in drawing 2 , deformation implementation of the 1st example equipment can be 
carried out. Although the edge 6 had extended with the above-mentioned 1st example equipment even below the 
jpper limb of container liner section 5a of the scattering prevention cup 5, since above-mentioned processing 
iquid S falls by margo-inferior 6c of an edge 6 in any case, as shown in drawing 2 (a), margo-inferior 6c of an 
sdge 6 may be a **** [ upper limb / of container liner section 5a of the scattering prevention cup 5 ]. However, 
since there is a possibility that the processing liquid S which fell by margo-inferior 6c may be drawn in the 
center-of-rotation section, may fall inside container liner section 5a of the scattering prevention cup 5, and may 
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3mage a revolving shaft 2 and electric motor 3 grade with negative pressure etc., the configuration of an edge 6 
> shown in drawing 1 is more more desirable than a configuration as shown in drawing 2 (a). 
)034] Moreover, if it is the configuration of having the difference of elevation to which an inner circumference 
action side becomes high over the perimeter of the inferior surface of tongue of a substrate maintenance 
leans on the inferior surface of tongue of a substrate maintenance means which is represented with the above- 
lentioned 1st example equipment by the spin chuck 1 which holds Substrate W to a horizontal position although 
iedial-surface 6a of an edge 6 was a vertical plane, you may be a slant face as shown, for example in drawing 2 

0. 

)035] Moreover, as it is not necessary to necessarily arrange an edge 6 in the edge by the side of the periphery 
F a spin chuck 1 for example, and it is shown in drawing 2 (c), arranging in the center-of-rotation side approach 
F the inferior surface of tongue 30 of a spin chuck 1 etc. is not limited especially about the arrangement part of 
t edge 6. However, when it has a scattering prevention cup 5 like the 1st example equipment from the point 
hich prevents invasion to a rotation mechanical component, it is [ direction ] desirable and, as for the lateral 
jrface of container liner section 5a of the scattering prevention cup 5, and medial-surface 6a of an edge 6, it is 
esirable to arrange at spacing which can avoid the inflow of processing liquid the edge 6 is arranged outside 
ontainer liner section 5a of the scattering prevention cup 5, and according to capillarity. 

)036] Moreover, as shown in drawing 2 (d), a slot 7 may be annularly arranged in the inferior surface of tongue 
0 of a spin chuck 1. In this case, the operation and effectiveness which it mentioned above since a slot 7 would 
>rm the difference of elevation to which an inner circumference section side becomes high over the perimeter 
f the inferior surface of tongue 30 of the spin chuck 1 as a substrate maintenance means are acquired. In 
ddition, although the cross-section configuration made the slot 7 the hemicycle in drawing 2 (d), especially the 
onfiguration of a slot 7 should just be the slot which was not limited but was annularly arranged in the inferior 
jrface of tongue 30 of a spin chuck 1. 

)037] As mentioned above, if it is the configuration which equipped the inferior surface of tongue of a substrate 
maintenance means which is represented by the spin chuck 1 which holds Substrate W to a horizontal position 
ith the difference of elevation to which an inner circumference section side becomes high over the perimeter 
f the inferior surface of tongue of a substrate maintenance means, especially the configuration of the 1st 
xample equipment will not be limited. 

)038] The [2nd example] It explains referring to a drawing about the 2nd example next. D rawing 3 (a) is the 
utline sectional view showing the configuration of the description part of the 2nd example equipment, and 
rawing 3 (b) and (c) are each outline sectional view showing the modification about the 2nd example. In addition, 
same sign is attached about the part which is common to the 1st example equipment, and illustration and 
xplanation of the part are omitted. 

3039] The 2nd example equipment is equipped with a spin chuck 1, the revolving shaft 2, the electric motor 3, 
le nozzle 4, and the scattering prevention cup 5 like the 1st example equipment. Explanation of the description 
art of the 2nd example equipment arranges in the inferior surface of tongue of a spin chuck 1 1st seal section 
a which is two or more concentric circular hanging-down edges, as shown in drawing 3 (a). 2nd seal section 5b 
rhich is two or more concentric circular standup edges is arranged in container liner section 5a of the scattering 
revention cup 5 which counters the inferior surface of tongue of 1st seal section la. And these edges are 
Iternately inserted in so that clearance 8 may be formed, respectively between 2nd seal section 5b of 1 st seal 
ection 1a of a spin chuck 1, and container liner section 5a. That is, 1st seal section 1a and 2nd seal section 5b 
re a labyrinth (labyrinth). The seal of structure is constituted. The labyrinth structure constituted by 1st seal 
ection 1a and 2nd seal section 5b is equivalent to the invasion inhibition structure in this invention. 
D040] Furthermore, the supply path 9 which sends in inert gas like nitrogen gas (N2) in the direction (from the 
enter-of-rotation section to namely, the periphery section the direction of the other side) of the arrow head in 
rawing 3 (a) is arranged in container liner section 5a. The center-of-rotation side (inside) of this supply path 9, 
nd N2 The source 10 of gas supply which supplies inert gas [ like ] is opened for free passage through the 
egulator which omits illustration. Moreover, as shown in drawin g 3 (a), the supply path 9 branches to two or 
lore, and is opened for free passage by clearance 8. Moreover, width of face D1 of the clearance 8 in the 
utermost periphery It is formed in the magnitude which can avoid the inflow of the processing liquid by 
apillarity. Width of face D1 of this clearance 8 For example, it is set as 5mm. This clearance 8 and the supply 
ath 9 are equivalent to "the path which sends in a gas toward the periphery section from the center-of- 
otation section of a substrate maintenance means" in this invention. 

0041] The 2nd example equipment equipped with the above-mentioned configuration does the following 
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perations so. That is, before supplying processing liquid S to the processing side Ws of Substrate W from a 
ozzle 4, inert gas is beforehand sent into the supply path 9 toward the direction of the arrow head in drawing 3 
a) from the source 10 of gas supply. Clearance 8 is filled up with the gas sent into the supply path 9. After filling 
p with gas, supply of processing liquid S is started from a nozzle 4. 

3042] The processing liquid S which dispersed from the periphery section of Substrate W is discharged by the 
entrifugal force as well as the 1st example in accordance with the inside of the scattering prevention cup 5. A 
urroundings lump and the processing liquid S which turned even to the inferior surface of tongue of a spin 
huck 1 further are prevented at the rear face of Substrate W by the labyrinth structure constituted by 1 st seal 
ection 1a and 2nd seal section 5b, without invading to a rotation mechanical component. 
3043] Moreover, width of face D1 of the clearance 8 which is in the outermost periphery even if processing 
quid S is drawn in the clearance 8 in the outermost periphery by negative pressure etc. Since it is the 
lagnitude which can avoid the inflow of the processing liquid by capillarity, generating of the capillarity which 
rocessing liquid permeates through narrow clearance can be prevented certainly. Therefore, invasion of the 
rocessing liquid S to a rotation mechanical component can be prevented more. 

0044] Moreover, since it fills up in clearance 8 while inert gas is sent in toward the direction of the arrow head 
i drawing 3 (a), even if an ambient atmosphere (gas) including Myst of processing liquid S and processing liquid 
5 invades toward the center-of-rotation section, it will be interrupted by inert gas and even the center-of- 
otation section will not be attained to. Moreover, since the gas supplied in clearance 8 is inert gas, it does not 
lave a bad influence on processing liquid S and Substrate W. 

0045] In addition, as shown in drawing 3 (b) and (c), deformation implementation of the 2nd example equipment 
:an be carried out. Although inert gas was sent into clearance 8 from the source 10 of gas supply through the 
upply path 9 with the above-mentioned 2nd example equipment, as shown in drawing 3 (b), you may be the 
tonfiguration that inert gas is directly sent into clearance 8 from the source 10 of gas supply. In addition, in 
irder to prevent that inert gas is sent into the clearance 8 in the innermost part at a center-of-rotation side, 
he rotation seal 1 1 is arranged. Although a part of inert gas supplied to clearance 8 may leak to a center-of- 
otation side with the above-mentioned 2nd example equipment, since inert gas flows the inside of clearance 8 
oward a periphery side by having a configuration as shown in drawing 3 (b) from a center-o^rotation side, 
nvasion of processing liquid S can be prevented further. 

0046] Moreover, width of face D1 of the clearance 8 which is in the outermost periphery side with the above- 
nentioned 2nd example equipment Although considered as the magnitude which can avoid the inflow of the 
>rocessing liquid by capillarity It is the width of face D1 of the clearance 8 which is in the outermost periphery 
;ide as it is not limited especially about the size of clearance 8, for example, is shown in drawing 3 (c). Width of 
ace D2 of the clearance between inside May be the same size and Width of face D1 of the clearance 8 in the 
>utermost periphery You may not be the magnitude which can avoid the inflow of the processing liquid by 
capillarity. However, width of face D1 of the clearance 8 which is in the outermost periphery side in the point 
vhich make hard to generate capillarity in which processing liquid permeates a center-of^rotation side from the 
>utermost periphery side It is more desirable to consider as the magnitude which can avoid the inflow of the 
>rocessing liquid by capillarity. 

0047] Moreover, although inert gas was supplied to clearance 8 with the above-mentioned 2nd example 
jquipment, the configuration of only labyrinth structure as not necessarily sent in inert gas etc. and shown in 
Jrawing 3 (c) may be used. However, in the point that invasion of an ambient atmosphere (gas) including Myst of 
processing liquid S and processing liquid S is prevented more, the configuration as shown in drawin g 3 (a) is 
nore more desirable than a configuration as shown in drawing 3 (c) by interrupting with inert gas. 
X>048] With the above-mentioned 2nd example equipment, it is N2 as inert gas. Although mentioned to the 
example, especially about the class of inert gas used, it is not limited so that it may be illustrated by Ar, helium, 
3tc. Moreover, clearance 8 and the supply path 9 may be made to send in and fill up with gases other than inert 
;as, and if it does not have a bad influence on processing liquid S and Substrate W, about the class of gas used, 
t is not especially limited, so that it may be illustrated by air etc. 

0049] The [3rd example] It explains referring to a drawing about the 3rd example next Drawing 4 is the outline 
sectional view showing the configuration of the description part of the 3rd example equipment In addition, a 
same sign is attached about the part which is common to the 1st and 2nd example equipment, and illustration 
and explanation of the part are omitted. Moreover, in the 3rd example, the spin chuck 1 is built by the vacuum 
formula which carries out adsorption maintenance of the substrate W, and is equivalent to the adsorption 
naintenance means in this invention. 
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)050] The 3rd example equipment is equipped with a spin chuck 1, the revolving shaft 2, the electric motor 3, 
le nozzle 4, and the scattering prevention cup 5 like the 1st and 2nd example equipment. If the spin chuck 1 of 
vacuum type is described in more detail, the suction hole 31 for carrying out vacuum adsorption of the 
jbstrate W, and holding to a horizontal position is formed in the top face of a spin chuck 1, and the piping 12 for 
acuums by which free passage connection is made is arranged by the suction hole 31 in the spin chuck 1. 
hese piping 12 is summarized as hollow piping 12 of one in the center-of-rotation section of a spin chuck 1. 
he revolving shaft 2 and the electric motor 3 have become in midair, and each centrum 13 of a revolving shaft 
and an electric motor 3 is opened for free passage mutually. One side of this centrum 13 is open for free 
assage for the hollow piping 12, and another side is opened for free passage by the vacuum pump 16 through 
le vacuum piping 15 equipped with the vacuum seal 14. Piping 12, the centrum 13, and the vacuum piping 15 for 
acuums are equivalent to piping for suction in this invention, and a vacuum pump 16 is equivalent to the source 
F suction in this invention. 

)051] If a vacuum pump 16 is operated, adsorption maintenance of the substrate W will be carried out by 
accum pressure at a spin chuck 1 at a horizontal position. Although the 1st and 2nd example explained the case 
here processing liquid S turned even to the inferior surface of tongue of a spin chuck 1, by this vaccum 
ressure, negative pressure is applied to the periphery section from the center-of-rotation section, and some 
rocessing liquid S trespasses upon the clearance between the rear face of Substrate W, and the top face of a 
pin chuck 1. With this negative pressure, the processing liquid S which invaded will permeate in a spin chuck 1 
om the suction hole 31, will invade into the centrum 13 of a rotation mechanical component further, and will do 
amage from the rotation drive circles section. Then, when processing liquid S turns to the rear face of 
ubstrate W, in order to prevent invasion in the rotation drive circles section, with the 3rd example equipment, it 
as the following description parts. 

)052] That is, the slot 17 is annularly arranged in the top-face periphery section of a spin chuck 1. This slot 17 
; further arranged in the periphery side rather than the suction hole 31 currently most arranged in the periphery 
ection, as shown in drawing 4 . And as shown in drawing 4 , opening of the upper limit of a slot 17 is blockaded 
y the adsorbed field of the substrate W by which adsorption maintenance was carried out, i.e., the rear face of 
ubstrate W, at the spin chuck 1. Moreover, the periphery edge of a slot 17 constitutes the height 18 of the 
nnular projection configuration which carries out line contact with the rear face of Substrate W, as shown in 
rawing 4 . Moreover, the periphery ambient atmosphere and slot 17 of a spin chuck 1 are opened for free 
assage by arranging in a height 18 the through tube 19 which is open for free passage in the outside ambient 
tmosphere of a spin chuck 1. A slot 17 is equivalent to the invasion inhibition slot in this invention, a through 
jbe 19 is equivalent to the through tube in this invention, and a slot 17, a height 18, and a through tube 19 are 
quivalent to the invasion inhibition structure in this invention. 

3053] The 3rd example equipment equipped with the above-mentioned configuration does the following 
perations so. That is, where it operated the vacuum pump 16 and vacuum adsorption of the substrate W is 
arried out, if supply of processing liquid S is started from a nozzle 4, as mentioned above, the negative pressure 
y vaccum pressure will be applied to the periphery section from the center-of-rotation section, and some 
rocessing liquid S will turn to the rear face of Substrate W. Since line contact of the height 18 is carried out at 
he rear face of Substrate W, it is hard coming to generate capillarity like [ when field contact is carried out ]. 
"herefore, processing liquid S stops being able to trespass upon a slot 17 easily, and can prevent invasion to a 
otation mechanical component. 

0054] Moreover, since it is interrupted by wall 17a by the side of the center of rotation in a slot 17 even if it 
wades into the processing liquid S fang furrow 17, it can prevent that processing liquid S stops being able to 
ivade easily toward a center-of-rotation section side, consequently processing liquid S permeates in a spin 
huck 1 from the suction hole 31, and invades into the centrum 13 of a rotation mechanical component further, 
"herefore, processing liquid can prevent invading into a rotation mechanical component and damaging the 
otation drive circles section. Furthermore, since the outside ambient atmosphere and slot 17 of a spin chuck 1 
ire opened for free passage by arranging a through tube 19, even if the inside of a slot 17 becomes atmospheric 
•ressure and requires the negative pressure by vaccum pressure for the periphery section from the center-of^ 
otation section, it is in a slot 17. Therefore, even if it invades into the processing liquid S fang furrow 17, 
irocessing liquid S stops being able to permeate easily due to the inside of a spin chuck 1 toward a center-of— 
otation section side, consequently invasion to a rotation mechanical component can be prevented more. 
0055] In addition, as shown in drawing 5 , deformation implementation of the 3rd example equipment can be 
;arried out. In the 3rd above-mentioned example, although the through tube 19 was arranged in the height 18, as 
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>ng as a through tube 19 carries out even making a slot 17 open for free passage with the outside ambient 
tmosphere of a spin chuck 1, it may be prepared in any location in the spin chuck 1, for example, may be 
repared in the base of a slot 17. Moreover, you may be the configuration which does not arrange the through 
jbe 19 as shown in drawing 5 (a). However, since there is a possibility that the processing liquid S which 
ivaded in the slot 17 may be drawn in the center-of-rotation section by the negative pressure by vaccum 
ressure when there is no through tube 19, the configuration as shown in drawing 4 is more more desirable than 
ne configuration which does not arrange the through tube 19 as shown in drawing 5 (a). 

3056] Moreover, although the periphery edge of a slot 17 constituted the annular height 18 which carries out 
ne contact with the rear face of Substrate W from above-mentioned 3rd example equipment, as shown, for 
xample in drawing 5 (b), the periphery edge of a slot 17 may constitute the annular field which carries out field 
ontact with the rear face of Substrate W. However, since it is easy to generate the capillarity which the 
rocessing liquid S which flowed into the rear face of Substrate W permeates in the inside of a height 18 in field 
ontact, the configuration as shown in drawing 4 is more more desirable than a configuration as shown in drawing 
(b). 

3057] [Modification] This invention is not restricted to the above-mentioned operation gestalt, and deformation 
nplementation can be carried out as follows. 

3058] That is, with the 1st and 2nd example equipment mentioned above, although it was the case where 
lvasion inhibition structure was arranged in the inferior surface of tongue of a substrate maintenance means 
fhich is represented by the spin chuck 1, and invasion inhibition structure was arranged in the top face of a 
ubstrate maintenance means with the 3rd example equipment, invasion inhibition structure may be arranged in 
ddition to the top face or inferior surface of tongue of a substrate maintenance means. For example, as shown 
i drawing 6 , while arranging a height 20 in the pars basilaris ossis occipitalis of a spin chuck 1, the height 20 
lay be arranged outside container liner section 5a of the scattering prevention cup 5. The processing liquid S 
/hich turns along the inferior surface of tongue of a spin chuck 1 flows in along the side face of a spin chuck 1, 
nd is discharged in the scattering prevention cup 5 along with a height 20. Thus, if the invasion inhibition 
tructure which prevents invasion of the processing liquid to a rotation mechanical component to a substrate 
rocessor is arranged, it will be limited neither about an arrangement part nor especially a configuration. 
0059] The modification which combines suitably each example mentioned above and a modification is also 
onsidered. For example, such a path may be combined with the 3rd example although the path which sends a 
;as into clearance 8 and the supply path 9 was arranged in the 2nd example. That is, a slot 1 7 may be made to 
lake free passage connection of clearance 8 or the supply path 9, a gas may be sent into a slot 17 through 
Jearance 8 or the supply path 9, and you may make it filled up with a gas in a slot 1 7. 
0060] 

Effect of the Invention] Substrate processing can be performed in the rotation condition or idle state of a 
;ubstrate, without the processing liquid supplied to the processing side of a substrate invading into a rotation 
Iriving means, since the invasion inhibition structure which prevents invasion of the processing liquid to a 
otation driving means is arranged in a substrate maintenance means according to the substrate processor 
concerning invention of claim 1 as explained in full detail above. 

0061] Invasion of the processing liquid to a rotation driving means can be prevented without processing liquid 
ittaining to even the center-ol^rotation section, since the difference of elevation to which an inner 
circumference section side becomes high over the perimeter of the inferior surface of tongue of a substrate 
naintenance means is prepared according to the substrate processor concerning invention of claim 2. 
0062] According to the substrate processor concerning invention of claim 3, since invasion inhibition structure 
s labyrinth structure, invasion to the rotation driving means of the processing liquid which turned to the inferior 
>urface of tongue of a substrate maintenance means can be prevented according to labyrinth structure. 
.0063] Since labyrinth structure is the magnitude in which the clearance in the outermost periphery of the 1st 
>eal section and the 2nd seal section can avoid the inflow of the processing liquid by capillarity according to the 
>ubstrate processor concerning invention of claim 4, generating of the capillarity which processing liquid 
permeates through narrow clearance can be prevented certainly, and invasion of the processing liquid to a 
otation driving means can be prevented further. 

0064] According to the substrate processor concerning invention of claim 5, on the top face of an adsorption 
naintenance means, it is annularly arranged in the periphery of a suction hole. Since opening of upper limit 
equips the top face of an adsorption maintenance means with the invasion inhibition slot blockaded by the 
adsorbed field of the substrate by which adsorption maintenance was carried out Invasion of the processing 



ittp:// www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejie 



2007/02/27 



P,2002-096011,A [DETAILED DESCRIPTION] 



9/9 v 



quid to a rotation driving means can be prevented without the processing liquid which has flowed along the rear 
ice of a substrate permeating in an adsorption maintenance means through a suction hole. 

)065] Since the periphery edge of an invasion inhibition slot is an annular projection configuration which carries 
ut line contact with the adsorbed field of a substrate according to the substrate processor concerning 
ivention of claim 6 It is hard coming to generate the capillarity which the processing liquid which has flowed 
long the adsorbed field of a substrate permeates in the clearance between the adsorbed field of a substrate, 
id the periphery edge of an invasion inhibition slot which is an annular projection configuration, and invasion of 
le processing liquid to a rotation driving means can be prevented further. 

)066] According to the substrate processor concerning invention of claim 7, since it has the through tube which 
lakes the outside ambient atmosphere of a substrate maintenance means open an invasion inhibition slot for 
ee passage, invasion inhibition Mizouchi's processing liquid stops being able to invade easily toward a center- 
F-rotation section side, and a substrate maintenance means can prevent further invasion of the processing 
quid to a rotation driving means. 

)067] Invasion of the processing liquid to a rotation driving means can be prevented without processing liquid 
ttaining to even the center-olH'otation section, since the substrate maintenance means is equipped with the 
ath which sends in a gas toward the periphery section from the center-of-rotation section of a substrate 
laintenance means according to the substrate processor concerning invention of claim 8. 
)068] Since the gas sent in toward the periphery section from the center-of-rotation section of a substrate 
laintenance means is inert gas according to the substrate processor concerning invention of claim 9, it does 
Dt have a bad influence on processing liquid or a substrate. 



franslation done.] 
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5 0 and INPIT are not responsible for any 
images caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated. 
In the drawings, any words are not translated. 



ESCRIPTION OF DRAWINGS 



Jrief Description of the Drawings] 

)rawing j] It is the outline sectional view showing the configuration of the 1st example equipment 

)rawing 2] (a) - (d) is each outline sectional view showing the modification about the 1st example. 

)rawing 3] The outline sectional view in which (a) shows the configuration of the description part of the 2nd 

<ample equipment (b) t and (c) are each outline sectional view showing the modification about the 2nd example 

)rawinjgj4] It is the outline sectional view showing the configuration of the description part of the 3rd example 

quipment. 

)rawin ^_5] (a) And (b) is each outline sectional view showing the modification about the 3rd example. 
)rawing 6] It is each outline sectional view of the substrate processor concerning the further modification. 
)rawingJ7Llt is the outline sectional view showing the configuration of the conventional substrate processor. 
)escription of Notations] 

— Spin Chuck 

a — The 1st seal section 

— Revolving Shaft 

— Electric Motor 

— Scattering Prevention Cup 
a — Container liner section 

:> — The 2nd seal section 

— Edge 

— Clearance 

— Supply Path 

) — Source of Gas Supply 

I — Piping 

1 — Centrum 

5 — Vacuum Pump 

1 — Slot 

i — Height 

) — Through Tube 

) — Inferior Surface of Tongue 

I — Adsorption Hole 

— Substrate 

s — Processing side 

— Processing liquid 

"ranslation done.] 
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